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(54) NETWORK SYSTEM 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a network system 
capable of dealing with the scale of a user even when an 
existent edge switch is used. 

SOLUTION: This network system is provided with an edge 
switch 20 for generating plural kinds of label information as 
a path identifier, plural WAN routers 30 and 30A for 
inserting the label information corresponding to the 
destination of relevant data generated by the edge switch 
20 to data to be transmitted to the edge switch 20 and 
sending them out toward the edge switch 20 in order to 
determine the output route of data while referring to only 
the label information inserted to the data by the edge 
switch 20 and a line concentrating device capable of 
connecting the respective WAN routers 30 and 30A through 
a communication line for transmitting the data, in which the 
label information is inserted from the respective WAN 
routers 30 and 30A, through the communication line to the 
edge switch 20 when these data are received from the 
respective WM nodes 30 and 30A. 
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(57) [ffft] 

'{j/f 20^ aiy^^^ o^-r— 

7 v^|- > a:^;*^ y^2 0— fi^^5f- ^^^^ 
5^2 OiCTij«$tl7b^^-"^(!0%$fe{C^ 

WStttOTAN/^^ 3 O, 3 0 A£ , #WAN 

3 0,3 0 ASrafBHHft*raiCr*tt"5jfgt?fc 
•9, ftWAN;l- ^ 3 0, 3 0 A^b7^#a^#A 
£ ftfCT*— ^ HWAN y — F'3 0,3 0 A^bSff U 

5c 




1 

ffiE-bBV- Fa*?*- * MJf A £ ti/c 9 -</Mtm<7}^£r 

kj&ct, K-^eassn* 

[it** 4] misMttSHE*, mE**^^^***) 
_bte y - k m h n r # fcffjfa*« » ^ $a *:« 

0, «B±ffiy-Kfcftt>oT, IttJfSTte/- K^bffJ 
yH**4r»ttTtt>'-- Kfc|t*-#- £ £ t *«HR SIS 

£fc«r4#«fc + SI»#*2Etf<o.*:y h?-^*^ 



(2) 4#H 2000-278314 

*ufc»-&tc», -</h#$r & we*** mm^n 
a tt-r— ^ ^ h 9c \ctti&-r z> ^ <x sum a # a-t s 

i» (OTt; - K«:aflllaltt«:a CT**-BrtBt?*> 0 . 

CiSStuS^— ^fcTOlBitt/— K^T^^ixfc 

-K^bog*i:«i:t. lore; - K*»e>Mria±ffi 

- ^ [If l 4 ] lWlB«*07.^**o<+*«rlWia±ffi 
5] B5iaTffiy-K^b^flBi:tty-K^^ 

^^^^ 



• f 

3 

anc. 

*tf #+-><. 
[KUMll 8] Mf2±tey-K^fffc{c9-</HSa«r^ 

Bo 

[M#«l 9] WIBite/-- K»Jbte»c#-f S^s- HP 

[ts*jS2i] ±ffiy-K^, *xwan*b urcoig* 

•ft***. 

[M9R42 2] _btt/- It coffin 

I, 



(3) 4$BR 2000-278314 

*«Sr**-rsr ^«:»»i:-#-5»*3il2 3X15 2 4 IB 
h !7-^^fA07^HlHBW**S. 

fclc9^/u«*fe*«i-»r:i:S:4»«i:"*-«l«**2 3 

Xtt 2 4|S«a>* h 17 — ^^7^(7)7^i«ft4 

[0001] 

X.Mwg|L, 4#{-> MPLS(Multi Protocol. Label Sw 
itching) fttffSr^v^^^/^JSft^y h 17 — ^ v'.XxA 

[0 0 0 2] 

:7 a- — ^>-^[^_h^5^^ibnT^-5 e i^l^^aj- — 

"TIMES' * f - ^yh^-^Olo^L 
r, MP L SftffSrffl^fc^^S** jx h !7-^ ^ 

[0 0 0 3 1 ^^/l-^^v^-t- A te, ^^yu;*^ -/^a> 
bftS37*^ h ? — ^ =rT^i/ h !7 — ^OTffitC 

jn-/v>^^ yi-frhteZ>^y^*y h 17 — ^ (r 
^i?*^ hr7 — *)£02PBJBa>fe/*D. r 
5/ h^-^OTt^-f^y h 7-^^t5o 
[0 0 0 4] H6li, MPLSt-^OgMlOR 

HH-a— !f IHtf>liIIM(j«Xtr^^^ v >f&m<D V 

[0 0 0 5 ] §6TI^, /^^#-y^>f (BBS 
40 W)*^^^/<s/^^— 5^ h ^ — ^37^y h !7 

(WAN Router) y M7-^lcffiif5 0 
[0 0 0 6 ] €^ y^Yt. O S P F (Open Shor 

test Path First) -^B G P 4 (Border Gateway Protcol 
Version 4) t jfcIE#0>/U--' T << 

MJStS/^MJ^l r^^/^ffij i:i*lin*)«:feja 



5 

[ 0 0 0 7 ] #WAN/^lt LDPMot, itt 

t^y?T y77--7^*VF& • » ^co^, 

WAN A— ^12, iF^y h F — ?frh*f— ^Srgft 

jfcfc»«-*- S/u— r > ^* «Jc Wffif * 7 ^</H»««: 
/u 5/ * r ^ ^—-f/i'fr hm^m ttf"^ l£#A U 

[0 0 0 8] ^ go «fc 5 fc, i6i:/Tt7^i^f 

^T'll ^yi/X-i y^Rlf'<y ? tf—^X-t y^&s 

"To 
[0 0 0 9] 

(MPLSS»^««^Sfflt5#^, a—tPo«* 

[ooio] Lj&>L&2*<b, |6MS7{OTir« 

fflf^nt^5WAN;u-^^»- h (A*13<*# 
&>o7"' Q ^y isTsj ^f^WAN/^ ^ CDi&^$: 

[ooii] y^teETowANA— 

ffitfifJDU OSPF J fBGP4ia5^-f^^« 
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© 

/Co 

[0 0 12] ±EIHfl[^«^*$ttfctO-C 
tt#«>3iy^-f y^i:m^^m^tX*h^—^(r> 

$rmico^S^-r^ 0 

[0 0 13] ^y^*^ s/^gd^*b& 

/<? [0014] 

[i$S£®&+Sfc#cD#IS:] Jb^U^mi 
ffiy- K^easixs^-^KiwiBitt/— Klerks 

[0 0 15] t*#*l OjSWICtntf, _bte/- KtC 

[0016]*«BI4, ±llfcf 2«I^*fS 
te, ^ 5/ h 7-^^fAT^ 0 , /^WiJfiLtO 

tore/ - K^b±ffiy — K^fis^nsr-^^ 

[0 0 17] ROT[3ff)«ntt t lt*9| 1 

[0018] 2 , 3 cosmic .tixtt, 7^H*« 

50 «t5ii:^5o 



T 

[0 0 19] — 3<0»8te*5^T\ K 

[4, W4«xy^^yftfc9, Ttty'— Ktt, #'Jx. 
iSWAN/t— ^T-&£ 0 »**B4 <0$gejli4, tt*3( 3 <D 

[0 0 2 0 ] W*4 5 3 

9^nz><t ******** 5 , ffji5_bfc>>- Kfcftfoo 

[0 0 2 1 ] »#«6©«fitt, |»*JB3^*3V^T, * 

*<o*l*««tf aftcai**:a tr*MB±tty - fk*«c 

[0022] W*5i70»Wtt, !f*^2co_b{S:y- F 

-5 ^ £ T'4#^ L fc t> <0 T-*> £ o 
[0 0 2 3 ] »*K9 0««tt:, W*ll7X»8«7>±ffi 

[0 0 2 4] »*3«1 0 l»*«7Xtt8 0± 

* <omm tiiz&&\z % m it \z =7 -</u mm & £ 

TOirttrRffltS. iPfe, »**1 l<7>»9il4, 

&-rz>±MLJ- K^afSEHfc*racr*«*.*t, stjfa_b 
T^-^otb^s&^^^-r^fc^jcstjtaitey- f~£ 

F*» h ?^/ytoft&m*£ti1z7—* fcSft Lfc»-a- . 
[0 0 2 6 1 *2 0|R«Sr*F*-#-Sft:»^ei 
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K — ZixZ'r-* (Deleft fc-t Z> 9 ^/Hfrtt * S 
[0 0 2 7 ] W*JBi 3to«»li, »*JBi l <o*i§SS 

[0 0 2 8 ] »*JB1 4(Z>«Wtt, »**1 3C0^^ 
**b, c^S*(ij6DTS9E±ffiy- K^feiSbixr 

[0 0 2 9 ] W*JR1 5C0^^f^, N*«l 3(7>^^ 

[0030] n*qii eco^pj^, »**i 3(Dmmm 

* X. b ti Z> - ^ t? 4# « b t> O T- ^> S o 
[0 0 3 1 ] !S*lgl 7^111 tt*9l 2(^)7^ 

[0 0 3 2 ] »*3S1 8CO^PJf^, |»**1 30m^SI 

ti « c ^ t-^^: Dt h <ox~lh z> 0 

[0 0 3 3] »**1 9<D&m\iL. Hf*4ll 80||g 
[0 0 3 4 ] W*«2 0(7)^0^14, »*5ll softig 

[0 0 3 5] If*^g2 1O^0^(4, ^yh7-^^f 
K*caftEHft*raCT«l**nS ^ t>(-1S#:corte:y 

50 — K]fl*aflriaill*:a^r«(»**tfc*iiss«35^ mifatt 



[0 0 3 6 ] f##JB2 2<D*«tt, h^^^^f 

su^£ irot*o5^**tt«i» 9^/himrw 

- * ^ % \z i" 6 7 "< / US « (7) ft * £ (Wf fa 9 / 

U WE9^/M*«tt*+— '< 

*B9ETffiy- Kfcft*U WETtt^-H**, WE 9 
^</H»«tft fe £titL7 ^/U'ltWSrSffEv* 

[0 0 3 7] If5**g2 3*>#Ktt. fS#Jg2 lOffit 

■a- tc , (7> 9 ^/umb ? ^</h»«m+* * - ^ * 

[0 0 3 8 ] ff>*2g2 40*Stt, »**2 2(7>^-feT- 

[0 0 3 9] »**2 5<D&mi*s »**2 3X1^2 4 

aSr^fiKi- X&7£ Lfc <D T-fc £ 0 

[0 0 4 0] If ^2 6 0|gBj3Jl »*«2 3X112 4 
o^fer-il IfflE-btt^— (WrETtty— K«>T4fc 

[0 0 4 1 ] 

^CS&LT, ffi*(7>L AN (Local Area Network) £ , 
COL AN^r^S-f- -SWAN (Wide Area Network) 1 3&»fc 

[0 0 4 2] WANIj:, 7^t^*y h7-^ANl- 
AN 3 <h , r^t^^y hl7-^ANl-AN3S:ftt 

# — y h 9 — 9 B Nil ^ J'V'aX^y^/i^i 
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[0 0 4 3] /<j/^-^^f:yf 50lt 
*y h!7-^ANl,AN2*lRSLT^^ /< j/ ^ tfT 
-^>f 51li, T y h !7~ 2 AN 3 ft-JR 

[0 0 4 4] 7^t^^^hl7-^ANl(*i0J|:J: 

io 2 0(Jbf;-Kl:tll)i:, xjx^^fyf 2 0i:fti 

o^y ^xte** — <#-f >*h-h^-^^v h)m<D 
i*rtlc:J:or»(liShfcWAN^# 3 o, 3 o a(* 

[0 0 4 5] itoj: 5 fc, #§gfl£7gl»fc:,fc5* 5/ h !7- 
^v^t^a-tiI xj/^^j/f 20^ ^^(7>wan 

;^^ 3 0,3 0Aiori^ ^WAN/^3 0,3 0 

A^jR^-t-smiBSie 1 oa*Rtf bttfc«fig;^^or^ 

^ [0 0 4 6] xyS/y-K20tt, #WANA-^3 

o, 3 oaoM;- Ktcfiyg L, ^-WAN;u — & 3 0, 
3 0 Al^Tttffl Sti5 7^HSS«:Mt5o ft^^M 

t), ««(OWAN;u-^S:JR8^Jlli:4ott^. Hi 
X*n, ftigf 1 0f4, ftWAN/l/-^ 3 0,3 0A^ 

^ 3 0,3 0A|j:, Y yf- 2 0 — (^{trgi^^ 

[0 0 4 7] LANI^:, SfttO^-f*^ h!7-^ 
3.-^5, h!7-^WANC«RtS^WDSU 

AN/i^ — ^ 3 0 {Cl^:, ^-f^^ hJ7-^6 O^iRtt 
fcDSU4 0«i^> WAN/^^3 0ACIi, ^ 
— y h V — ? 6 0 A^rlfcSgbfcD S U 4 0 AA*«iBB 

[0 0 4 8] [^S/M7-^^fA^ai»fiH B2 

40 $>z a 121:11 r^t^yh^ANitW* 

igf 10, x ^ i?^ y f 2 0 ftt;#W A N/>»^ 3 
0,3 0AOWW/7^n5i:HI:> r^-fe;** 

y h 17 — ^ AN UcSJgg^ttf^^^^^-V^^ 5/^5 
0M*DSU4 0, 4 OA^rtMlS^T^t^ 
<5o <&L, B2 ^DSU4 0,4 0 A<D#J£ L 

r, LANi:fcit5/^^->^^^^r^ 

[0 0 4 9] 0 2{^Lfc^«J*^9!fil «Lt, 
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[0 0 5 0] [?^H»«©fe^ • BttKifliStttt] 7 

(DSU) ^DSU(/<^^>/^^)4 0,4 0A 
14, |^ CSS^tLt^ «9 , R I P (Route Information 

Protocol) ^nir 5/^4 1 ^tLt^So 

[0051] RIP7 F Btyt4 1li, RIP^nh=r 
/H:tot, a-f*y H7-^f«itt, DSU4 

-? : WG)t*»SnfcPC(i|ii*8f)0 I P7 

(P P P (point-to-point) T K U'* Sr^tr)OfiMR*iR* 

[0 0 5 2] ^r<0#, R I P^ciir$/i^4 1 14, WAN 

ilrWAN;u-^ 3 0 — fttfTi^fcti-rSo 
[0 0 5 3] (WAN^-^) #WAN/^^ 30,3 
OAli, ra'&#Mt*:#LT*3»?, RIP^t^t31 
£ , LDP (Label Distribution Protocol) ^ 7 -f T V 
h 3 2 i^rf tti^o £AT\ WAN/^3 0HJi: 

[0054] RI pypir^t3 llj:, WAN/^^ 3 

o^BaTJ-fcs(a#^*«*^*:)#D su 4 o, 4 o 

AC0R.I pyDt5/f41^bIP7 KU-^*«*:i|X* 

[0 0 5 5 ] R I P^ntj/f 3 11^, =^yi>^^f y^ 
2 0£>/U — hT'Pt 2^>bc^^*:fC^lST, /U— 

DP^7^7yh32, tigllO^LDP^D^;/ 
1 1 JU^S?^*^ S>^2 0^LDPt-/<2 1 
£riICT\ /u— K^d-fe s>-9* 2 2 l^l*Dt*. 
[0056] LDP^7^f7yh32l5, I P/^^ 
(P P P/^y hSr^WSr^y^^W s>^2 0— fttfT 

mm-tzm-s-^, :oip/^s/h^*iP7K.^ 

[0 0 5 7] LDP^7^7yh32ll LT 

R (Label Translation) 3 4 tttOW U LDP^b^> 

[0 0 5 8] LDP^7^7yh32(j:, ^^JU 

l-R S 9^/Hlt«S: L D P t-/^ 2l^b 

[0 0 5 9] <&«*««) tSgf 1 0 14, LDP7 p p 
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h !7 — * (WAN/u — ^ 3 0,3 0A)!:ffi5 7^ 
M^WLir^yisX-t y f- 2 0(OLDPt-/< 2 1 
tt&So LDP7 p D^rv't-/U 1^, Sit Si 

[0 0 6 0] :^«ht, 

0i] LDP^n^ri/t-zn Hi, LDPt-/^2 

llC^t, LDP^7^7>h3 2Wt5t)^t^ 
i<Z)7^7-^gM^^ i/ir-^Sr^LTLD 
/<7 P*w<2 HCiJtfsU ^(D^* y-fc—^fclJSDTL 
DPt-^2 l^LDP^7^f7Vh3 2 — Jp] (tTi^tH 

Lfc^^i-T 1 — y^^rSc^t* 5o :waot, LDP 

■9— ^2 1 ^LDPto^t-/<i 1 O^^jg^L 
&< T 3MotP5. 

[0 0 6 1 ] ^<7>#, LDP^p ^r^-^ 1 1 14, # 
WAN/^^4 0,40ACOLDP^^-YTVh3 2 

DP^7^7^h3 2{diSfS-t-S. 
[0 0 6 2] rcofca^co«^^ It, *HSE»1»Ttt, 
itf {SJ^Lt, LDP^nm-/Ul^, LDP^7-/ 
7>h3 2i5LDPt- ^2 l^T^ffiLfr^^/Mf® 
ttM*^ yt-^«r*Utt»*L, LDPfw<2 

ff 9o ^coj: 5t^J*£*t£^£T-, ^wan;i — ^ 3 
o, 3 0A^$SKfi o©mi»U< rstpJ: 

[0 0 6 3] III, L DP ^ 9>T T V h 3 2 *^LD P 
i>— 2 1 — fiiSStLS I P'7 K l/^#«lco^rtt, 
LDP^n ^i/t-^ 1 1 J4;*/U— ^ftotl^. 

[0 0 6 4 ] (m^ix^Y S/f> x^^-fj/f 20 

14, LDPt-/^2 1 A h^n-fe yV 2 2 £ , O 

S P F (Open Shortest Path First protocol) 7" n ir y 
t23 ^tLTI/^o 

[0 0 6 5] LDPt- /<21I4, /U— h ^ a -fe -9- 2 
2 ri><b S *Lfc 7 ^/Uf — ^ £:§ i } It o r 
Z> 0 LDPt- '<2 1 14, LDPtn^f^twniO 
g?#fcjS£TXtt Settle* RitS^^MSry^ 
/Ur^^^b^aiTLDP^D^r^t^l lie 

40 [0 0 6 6 ] /l'— h^nl? y^2 214, ^s/^^^ s/f 
2 0<D±:tiL*y h!7-^l:tiito^^#-^7 h 
7-^BNC^o/u-f^ ^^flMa*r*lftUfc/u— ; ? 
4 — #WAN/1^ — ^4 0,4 0 AOR I 

P7 p ntyf3 l j&>fe§tf Bio/n I P7 Ki^lJMRSrte 
v^x — yOi^S^IBU I P7F^ 

[0 0 6 7] ^Oft, h^u-ir ^-9*2 2 (4, ^fifcL 
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[0 0 6 8] — h^nir 2 13, V s tit 

©LTR2 4Srl»t5^iia<Jt, a— y^jrhs;. 

[0 0 6 9 ] — /U— h^Pir^^22li, s> 
— V^s/ h ^-^BNilOLTR 2 6 £rSJffl]-r 6 C t i<? 

[0070] /u— h^pt^tz 21*, 1t$:<z>3ll*ft$Sffi 

sMMaai ok**.*. 

[0 0 7 1 ] O S P F ^P"^ ^f" 2 3 13, h^nir 
2 2 J&>b60S#MJ&CT, OSPF^P hP/KCt 

C7 — ^BN)£aiff«rfTV\ /<*^#— h !7 — ^ 

BN{c£>lj-£A~^>f >i/*at»So OSP 

[0 0 7 2] (/^^-^Of) ^y^tf— 
tj/t55i^f Ltt^ 0 OSPFyPt j/t53 
>*y h ? — ^BNO/u— x-f i^AMR SrilX^iL, Ctf> 

[0 0 7 3 ] /U— h^Ptyt5 5 H /U—t-^ isfT 
^)4 0,4 0Ali, ;^f>f >^M5'^^42 

1 P'<*y h<Dmu&&R ipypts/t4i 

[0 0 7 4] &WAN/^^ 3 0,3 0 AH 
A£j5 3 3 £, LTR34^ 7^/^ h !) 3 5 

SrtLt^S. 7^»A»3 3MLTR3 4tt, D 50 
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SU4 O^^^ftlt I P'^sy h\C^:<D IP7F^ 

3 3^LTR 3 4li, 1 O^bSftLfc I P 

/^jx h^b7^MS«^ll^ U C^^MfMBlC 
*fJ«-r 5*SJfe IP7Kl/^*:IP^<ryh t» A LTD 
SU40XiiDSU40A^iiit5o 7^^^ h !i ^ 
^*3 5H L T R 3 4 Xtt*«8f 2 0^ bSttfto 
/:I P/^y h07^#»S:#Bl, :^7^ft« 

[0 0 7 5 ] tigf 1 OH £S#I8£3I5 1 2^lt 

^5. £fi#Pitsi5 1 2 h #wan;- k 3 0, 3 0 a 

3&»feS« bfcl P^jy h*#SftLT£j«Lfc*atffc 
*(:Mt5WAN;^i? 3 oxiiWAN;^^ 3 0 A 

[0 0 7 6 ] ai^^^^ 2011 LTR 2 4 9 
-</\s-? h V y?*2 5 LTR26^tUt^ a 
LTR24ii, 7^;^ h y 2 5^5)Stt»ot 

I P^s> h09^/M**fctttf to?^ 

y 7^^2 51^, LTR24XlUTR26^b§lj-|l 
ofc I P/^iX h^07^M{:^CtLTR 2 4 
XlUTR2 6^Wt§o LTR26I1 9"</U-r h 
y y?X 2 5^bS(j-*ofc I P^-y-jy h^^^/MSSl 

[0 0 7 7 ] ^-y^tf — s>^5 OH 7^AT 

R54£, 7^h^^56^tlTl/^ a V 
^<MTR5 4I1 7^/1^ h y 5 6 3&»fcgtf5c 

I P^^rj/ h*t07^'B«ICMt6Ttt^S' 

y V V — ? AN 2)— ftlt Ti^tb-T 5* 
[0 0 7 8 ] h C-^^^AJC^ttSft^il] 

[0079] muM) 8 31*, (n»a<o»fp«i«:»-r 

*DSU(/^^-y/^)4 0,4 0Ad^ R 

G : 9 — ? ifAs—*?) 6 0,6 0 A lC*5it S^- — ^ V V 
!7 — ^fl»«(*3.-^ y h C7-^ 6 0,6 0 A{C®^^ 
ttfc«*S6«(P C)0 I P7 Kl^WflO&BiWMS 0 
1 ) , Lfc I P7 F u^flMHSr** Ufcyu— x ^ V 
^t 1 — ^SrfPfiR-TS (S 0 2)o 

[0 0 8 0] ^(^S, /^y^^-y^Yj/f 5 0^, O 
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SPF^d f>n;K:SoT, /<y#tf— l/^y YV — ^ 

IJjuy y*f~ 2 0 i: <DBBT?5Sft Srff t\ ,/U T >f ^ 
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